Dynamic states of phospholipids in Escherichia coli B membrane. Electron spin resonance studies with biosynthetically generated phospholipid spin labels.
Mobility of phospholipid hydrocarbons in the Escherichia coli B membrane fractions was studied by labeling phosphatidylethanolamine or phosphatidylglycerol in situ by biosynthetic incorporation of the spin label. For this purpose, CDP-diacylglycerol spin label was synthesized from phosphatidic acid spin label and cytidine 5'-phosphoromorpholidate and purified by thin-layer chromatography. DCP-diacylglycerol spin label was then incorporated into phospholipids biosynthetically. ESR spectra of these E. coli B membrane fractions showed that phosphatidylglycerol tended to interact with membrane proteins through the mediation of Mg2+, whereas phosphatidylethanolamine had less of this tendency and was more involved in the formation of the bulk of the bilayer continuum of the membrane. These conclusions were also supported by labeling membranes with exogenous spin-labeled phospholipids, although there was some indication that exogenous phospholipids were incorporated into sites different from the sites of incorporation of phospholipids newly synthesized in situ.